UK Patent Application mGB n„2278916 .13, A 



(43) DstB of A Publication 14.12.1994 





ADDlkation No 84110Z1.7 


@1) 


INTCL* 








G08& 13/183 


(22) 


Date of Filing 09.06.1994 










(52) 


UK CI (Editbn M ) 








G1A AA2 AA3 A617 AMQM AR8 AR7 AT25 AT27 ATS 




(31) S311ffl3 (32) Q9L0&im (33) GB 




H4DDLPDD783 








U1SS2188 


(71) 


Appiioanttc} 


(SS) 


Documents Cited 




bilflteoe Systams Lhnltod 


WO88/00745A1 WOS7/04259A1 US5243183A 








lift ASKKHStSt A llfS A9enAA9 * llftWDHMAA 




(fi^Bpi^poffltsd bi tho UjftVtod fOnjrfom) 










ta8f 


ridtd oT oeercn 




Unit Z MeQCfwsy Court Meadway Technolooy Park 


UK CL (Edition M ) G1 A AEN AMQM , H4D DLPD DLPE 




Rutherford Close, STEVENAGE Hertfordshbrabr 




DLPX Di>BA DPBX DRPA 




SGI 2EF, United Khigdom 




INTa^ G01B 11/02 11/28, G01V9/04»G08B 13/183 


(72) 


InventDrCa) 




13/184 13/W 




Online datatiase:WPI 




David WilllainLBtlB 








Agent amVor Address for Servlea 








Britter&CD 








Bam West Tlie Dbdes, High Street AshwelL 








BALDOOC Hertfordshire, SG7 GNX United Kingdom 







(54) Intruder detaetorsystoma 



(57) A systenrt for detscHng and assessfng the nature snd posWon of an object passing through, and thus 
intemiptingr one or more beams (13), which system oompHaes means (14) arranged to generate a matrix of 
beams (13) intersecting each other, to form a net-iilce pattern of beams, and means arranged to generate 
information refatins to any beam(s) (13) interru|:yted by an intruding object end to supply euch infomnation to 
an analyser arranged to detennme therefrom, to a suitable approximation, both the nature and position of the 
object which has Interrupted the beam(8) (13). 
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For eoth beom, sort ihe intersections 
f/Ilh other beoms in order of Increosing 
X. V/nere two coordinotes hove identicd 
X VDlues, sort in order of Increasing 
(Le. less negative) grodient. 
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number of consecutive fntersections with 
other broken beams. The beom with the 
highest moximtim is known os ihe centre 
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Note: The fence posts 
ore considered to be 
equivolent to verticor 
beoms. The ground ond 
eky ore considered to 
be hori2ontol unbroken 
beoms* 



On the centre beom« find the *centremost* 
intersection, (cx.cy), in the moxtmum number 
of consecutive intersections wJth other broken 
beams. 
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By diecking eoch OTtersection on the centre 
becun in turn, storting with the one ofter 
(cx.cy)» find the ffrst htersectlon of the 
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left of (cxtcy). Thfs unbroken beom becomes 
the current beom. 
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n^CTOR SYS'PEMS 

5 This invention relates to detector Byetems and 

concerns, in particular bnt not exclusively, such 

' systems which nay be useful in detecting the presence 
of an intruder gaining or attempting to gain access to 
a secure area. 

10 

For many reasons, it may be that an area - a 
building, perhaps, or some land <* needs to be kept 
secure in the sense either that no unauthorised 
persons can enter it or that, if they do, their 
15 presence is detected so that some appropriate action 
can be taken. Such an area may typically form a 
compound, a fence of some sort defining the area 
within which there are articles and buildings to which 
only certain persons are permitted access. 

20 

It is evident that keeping an area secure will, 
for the most part, involve detecting the presence of 
an intructer within that area, and especially of 
determining an intruder's passage into the area, so 

25 that action can be taken before the intruder 
iiq)lement8 his purpose. Much effort has been impended 
in devising detector systems which will note and warn 
about an intruder crossing the perimeter or boundary 
of a secure area. Such systems range from the 

30 simplest, for sample, trip wires just etoove the 
ground surface, through to the more complex, for 
exanqple, a multiplicity of pressure pads just below 
the ground, and on to the extremely sophisticated, 
such as, a vertical array of horizontal parallel laser 

35 beams extending between spaced poets to form a "wall" 
.of laser radiation, with each system having its 
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advantages and disadvantages • Indeed, even the most 
complex of present-day laser barriers can be triggered 
by scMetliing as unintruder-^like as an animal or a 
wind-borne plastic bag, without the system operator 
5 being able to determine by what, or even where, the 
perimeter of the secore area has been breached. 

The present invention seeks to solve this problem 
by providing a "light "-beam-based, preferably an 

10 infra-red (IR) laser-based, detection system which 
enables the nature, such as, the shape and position of 
an "intruder" to be assessed more positively and with 
greater accuracy « It proposes that there be used a 
matrix of beams crossing each other, to form a 

15 net-like pattern of beams, and that information about 
which beams are broken when blocked by an intruding 
body be supplied to an analyser which determines 
therefrom, to a suitable approximation both the 
general shape and the position of the body which has 

20 interrupted the beam pattern. 

In one aspect, therefore, the invention provides 
a detection system for detecting and assessing the 
nature and position of an object passing through, and 

25 thus interrupting, one or more beams, which system 
comprises means arranged to generate a matrix of beams 
intersecting each other, to form a net-^like pattern of 
beams, and means arranged to generate information 
relating to any beam(s} interrupted by an intruding 

30 object and to supply such information to an analyser 
arranged to determine therefrom, to a suitable 
approximation, both the nature and position of the 
object which has interrupted the beam(8)« 

35 The detection syBtem of the invention is 

preferably an electromagnetic, such as, a light. 
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beam-based detection system, that is to say, it is a 
systCTi which uses beams of electromagiietic radiation 
extending from one or more transmitter thereof to one 
or more receiver thereof « The beam may, in principle, 
5 be of any suitable electromagnetic radiation but, in 
practice, it is most preferably light of a frequency 
which is invisible to the human eye, more specifically 
infra-red (IR). Moreover, while the source of 
radiation might be any transmitting device capable of 
10 providing a sufficiently narrow and focused beam, most 
conveniently it is a laser beam which is not 
necessarily coherent, although that might have certain 
advantages « 

15 Other beams, such as, ultrasonic beams, may also 

be used as an alternative to beams of electr<^agnetic 
radiation. 

In the system of the invention there is used a 
20 matrix of beams actually crossing each other, to form 
a net-like pattern of beams « The fineness or 
coarseness of the net pattern may be whatever is 
appropriate to the size of object most likely to 
intersect the beams and be detected* If only large 
25 objects, such as vehicles, are to be detected, then 
the apertures in the net pattern may be quite large, 
say, several metres long and a metre or so high, but 
if relatively small objects, such as cats and dogs, 
must be seen and detected then the net apertures 
30 should be quite small, say, around 0.25 m long and 
0.1 m high* For a human-sized object, a suitable 
aperture size is about 0.5 m long and 0.25 m high. 

A matrix of beams can be constructed in a number 
35 of ways but one preferred way is to provide a 
vertically-spaced array of alternate transmitters and 
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receivers, such as, a multiplicity of laser 
transmitters and receivers alternately spaced up a 
vertical post. Typically, six alternately located 
transmitters and receivers spaced roughly equally up 
S a 2 m high post located, perhaps by 100 m or so, from 
a corresponding array of transmitters and receivers 
with each transmitter arranged to direct its beam at 
several, possibly each, of the receivers, either all 
at the same tdme or one after another. In this way, 

10 beams from a top transmitter of the post might extend 
horizontally to a top receiver of an adjacent post, 
the second receiver down, the next receiver down and 
so on, to form a fan-like set of beams, while beams 
from each of the other transmitters also form a 

15 similar fan as they are directed to the respective 
sets of receivers. Thus, all these sets of beams 
intersect each other, to form the desired net-like 
pattern in which the apertures fomed thereby are 
roughly diamond-shaped. 

20 

When the system of the invention is in use, 
information about which beams are interrupted when 
blocked by an intruding object, is supplied to an 
analyser which uses that information to determine the 

25 general nature and shape of what has interrupted the 
beams and where. Basically, the information required 
is little more than which beam is interrupted, and 
this will be quite easy if, for every beam, there is 
a single transmitter and receiver pair used for that 

30 beam only. However, it will normally be convenient to 
arrange for one or more transmitters to output several 
beams each and/or perhaps for one or more receivers to 
receive several beams. To obtain the required 
information about which beams are interrupted, it may 

35 be necessary to code carefully each beam, so that when 
it is not received 1:^ the relevant receiver, it is 
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poBSlble to determine exactly which 
tranemitter/receiver pair it extended between. Thus, 
it might be possible to code each beam by modulating 
it, which is comparatively easy to do with laser 
5 beams, or, and if some form of time-based scanning 
arrangement is used, by knowing for which time period 
each beam was transmitted. 

The information about which beams are interrupted 
10 is supplied to an analyser which determines therefrom, 
to a suitable approximation, the general nature, such 
as, the shape and the position of the beam-interrupted 
object. While it could be a purpose-built hardware 
device, in general this analyser is in effect a 
15 software system, being a suitable program running on 
a computer, typically one of those modem desk-top 
devices known as a micro-computer. 

The analyser uses the data about which beams are 
20 interrupted, coupled with the fact that on this scale 
light travels in straight lines, to construct an area 
of space bounded by the uninterrupted beams within 
which the intruder object must lie. If the net is 
fine enough, then this area of space will appr<»±guite 
25 quite well to a vertical section through the object 
itself. Moreover, if the analysis can be carried out 
in real time, that is, fast in comparison to the time 
taken for the object to pass through the beam matrix, 
then there will be constructed a set of side^by-side 
30 sections which will, when combined together, define 
the general volumetric shape of the object. 

In use, the analyser hardware associated with 
each pair of transmitter/receiver arrays is desirably 
35 at some central point, to which all information 
outputted by the pair is sent for action. Preferably, 
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however, each poet has at least the "interrupted beam 
identification*' hardware located at the poet, poseibly 
as part thereof, and it is the data outputted 
therefrom, which is tranraiitted to a central control 
5 point for further action. 

Although the algorithm employed by the analyser 
to determine each vertical section is in practice 
quite complex, the basic principle underlying it is 
10 simple, and is roughly as follows 

1} From stored data indicating the lines making 
up the detector *wall" along which the beams are 
directed to establish the matrix, there is 
15 determined the region in the matrix in which 

there are the most beam interruptions « 

2) Working outwardly from the centre of this 
region, there is identified the first 

20 uninterrupted beam and the line it represents is 

traversed until it intersects that of another 
uninterrupted beam. 

3) Xhe line of the latter is similarly 
25 traversed to yet another uninterrupted beam line 

and so on until the first uninterrupted beam line 
intersection is re-encountered, whereupon the 
system has found all the uninterrupted beam lines 
immediately surrounding the object and the 
30 resulting shape "defines'' the object's section 

and position. 

4) All interrupted beam lines are tested to 
ascertain if they pass through the determined 

35 shape and if some do not, indicating a second 

object, then for these beams the analysis is 



repeated. 



5) Kb the object passes through the matrix, so 
that its ascertained sectional shape changes with 
time/ the - several side-^lq^side shapes are 
combined, with appropriate spatial separation, to 
provide a volumetric definition of the object. 

6 ) Both after Step 4 and Step 5 the derived 
shapes can be tested against a library of shapes 
in an attempt to determine vith greater certainty 
what the object might be. 

This detection system of the invention provides a 
greatly enhanced security system relatively free of 
false/nuisance alarms and capable of providing 
reliable information as to the general nature and 
position of an intruder. It is of particular value 
when used as part of a long range security system, 
such as that found at a' country's border or at the 
perimeter of a large installation, such as, an 
industrial plant or a military base. 

Embodiments of the invention will now be 
described by way of illustration only and with 
reference to the accompanying drawings in which: 

Figure 1 is a perspective view of a perimeter 
fence constituted Toj a laser beam matrix of a detector 
systOT according to the invention; 

Figure 2 is an elevation of a fence similar to 
that of Figure 1 but simpler; 

Figures 3A to 3E show a sequence of displays 
representing the various stages in the analysis of the 
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output of a slightly Blroplified detector system as 
shown in Figure 2; 

Figure 4 is a view of a possible output of the 
5 system of Figures 1 and 2 in real tine; 

Figure 5 is a diagramroatic representation of a 
typical arranganent of security fence posts of a 
detector system; 

10 

Figures 6A and 6B are respective side and front 
elevations, on an enlarged scale, and partially cut 
away, of one post of the posts shown in Figure 5; 

15 Figure 7 illustrates how simple pulse-width-coded 

amplitude and/or frequency modulated, transmitted 
beams combine at a receiver of the system; 

Figures 8A and 8B are respective block diagrams 
20 of circuits for transmitter and receiver circuits 
operating with amplitude modulated beam pulses; and 

Figures 9A and 9B represent a flow chart diagram 
of a corresponding software algorithm for processing 
25 the signals only from the beam receivers of the 
system. 



A detector system, as shown in Figure 1, 
comprises a fence consisting of a multiplicity of 

30 posts 11 (only two are shown) which surround an area 
to be kept secure. Each post 11 carries on its side 
adjacent one of its neighbouring posts a spaced linear 
array of a multiplicity of alternate laser 
transmitters 12 and receivers 14. Each transmitter 12 

35 directs a laser beam 13 on to the receivers 14 on the 
adjacent posts 11. In Figure 1 each transmitter 12 is 



- 9 - 

shown emitting a laser beam 13 on to eacfa of the 
receivers, whereas in Figures 2 and 3 the laser neans 
13 are directed on to only sane of the receivers 14. 
The laser transmitters/receivers 12, 14 are closer 
5 together in the region of ground level than nearer the 
tops of the posts 11, in order to c^tinise detection 
of low-level intruding Ejects, such bb, a crawling 
fferson or a person offering the smallest profile to 
the plane of the fence, namely, by a rolling action. 

10 

It will be seen that the criss-crossing beams 13 
provide a matrix or network, having canparatively 
small apertures therein. It would be difficult, if 
not impossible, for any object of the same general 
15 size as that of the apertures to pass through the 
matrix without breaking one or more of the beams, even 
if positioned very carefully. 

The laser transmitters 12 and receivers 14 are 
20 supplied by a power arrangement (not shown) and bean 
coding means (also not shown) and the receivers pass 
their output to a beam analyser (also not shown). 

Figure 2 shows a sin^ler arrangement of posts 11, 
25 transmitters 12 and receivers 14 but, otherwise, much 
the same as that of Figure 1. 

The sequence of Figures 3A to 3B represents the 
various stages in the analysis of the output of a 

30 slightly more sinplified detector syston light beam 
arrangCTient* There is shown in each case two 
posts 31, 32, one carrying a spaced linear array of 
six transmitters 12 numbered 0 to 5 and the other 
carrying a corresponding array of detectors 14, these 

35 making a matrix of criss-crossing, intersecting 
beams 13. For clarity all these are only referenced 
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in Figure 3A« In this eegnence transmitter 0 directs 
beams on to receivers 0, 2 and 4, vhile transmitters 1 
to 5 direct beams respectively on to receivers 1, 3 
and 5; 0, 2 and 4; 1, 3 and 5; 0, 2 and 4; and 1, 3 
5 and 5. 

Figure 3A shows the full complement of 
uninterrupted beams 13 « Figure 3B, however, shows an 
opaque object depicted by the line 33, placed in the 

10 matrix so as to interrupt some of the beams, the 
interrupted beams 34 being shown as dashed lines. 
There are, however, a number of uninterrupted beams, 
and those 35 closest to the area around the object 33 
have been CTiboldened in Figure 3C and in Figure 3D, 

15 there being shown only those parts of those lines 35 
which, directly surround the object 33 • 

It will be clear that the space in Figure 3D 
defined by the closest beams 35 must " define the 
20 furthest possible boundaries of the sectional shape of 
the object 33. Moreover, by applying pattern matching 
techniques it can be guessed that the most likely 
actual sectional shape for the object 33 is in fact 
the smaller area 36 shown hatched in Figure 3E. 

25 

Imagining that the object 33 is in fact something 
which is actually passing through the beam matrix, 
either into or out of the plane of the paper, and 
taking a number of similar "readings" from the 

30 receiver output as this passage occurs, there can be 
constructed a view of the object as a whole* Such a 
possible view is shown in Figure 4, which reveals that 
the object was a camel and that the view of Figure 3S 
corresponds to the section on the line in 

35 Figure 4. 



The analysis of the Intemipted beam receiver 
infozmation is effected as follows 

1) The matrix of intersecting beams is scanned 
to discover, the region containing the greatest 
number of intersecting beam interruptions. This 
region is known as the Primary Intruder 
Outline (PIO). 

2) The "centre" of this region is then 
calculated. One of the interrupted beams is then 
scanned from this "centre" outwardly until an 
intersection with an uninterrupted beam is 
encountered. This first uninterrupted beam is 
then scanned until it crosses a second 
uninterrupted beam. This intersection is stdred 
as the first point of the PIO. 

3) The serond uninterrupted beam is then 
scanned until it encounters a third uninterrupted 
beam and this intersection is stored as the 
second point of the PIO. For the purposes of 
calculation, the laser posts thonselves are 
considered to be uninterrupted beams. Also two 
uninterrupted horizontal beams are assumed to 
^ist, one above the topmost actual beam and one 
below the lowest actual beam. 

4) This process is continued until the first 
point is encountered again. The co^lete outline 
of the shai>e within which the intruder relets can 
then be plotted on a screen. The direction of 
scan of an uninterrupted beam is detezmined 1^ 
the equation of the beam and the co-ordinates of 
the "centre*. 
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5) Bxaminatiozi of all unintezxupted beaxae is 
then performed to ascertain whether any 
interrupted beams exist which do not pass through 
the PIO. If any are found, the above procedure 

5 is repeated -to determine the Secondary Intruder 

Outline » 

6) Once the FIO has been determined, further 
elimination of intersections of the interrupted 

10 beams within this outline are made to calculate 

the most probable Primary Intruder Position and 
Shape « The Secondary, Tertiary, etc. Intruder 
Outlines are similarly processed if applicable. 

15 7) Analysis of the sequence of Intruder 

Outlines enhances position calculations and 
provides low resolution front and side profiles 
of any intruder. 

Referring now to Figttre 5 of the drawings, there 
is shown a diagrammatic representation of a typical 
arrangement of security fence posts for the inventive 
detector system, which covers, say, a fence sector of 
ten kilometres in length. In this particular 
embodiment, only three fence posts 11 are shown. 

Each post 11 includes control electronics, power 
converter and battery back-up and a communications 
link (not shown) for the associated laser transmitters 
30 and receivers . Local or distributed power is provided 
for those electronic coxsponents and circuitry via 
supply lines 51. 

Respective control processors for the laser 
35 fence configuration of Figure 5 provide an interface 
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to secondary systeme, together with a redundant link 
53 for each sector^ which allow? transferal back-up 
and remote reporting. A portable test instrument is 
shown at 54 for periodic testing of the electronic 
5 components and circuitry of each fence post 11. 

In respective Figures 6A and 6B, partial front 
and side views of a portion of each fence post 11 are 
shown. 

10 

Each post 11 includes in the interior thereof , an 
environmental housing 61 with an access panel 62 
secured thereto by captive fasteners 63. An 
environmental seal 64 is also provided for the cover 
15 62. 

Also accommodated in the environmental housing 61 
is the control unit an associated circuitry at 65, 
together with an associated wiring loan 66 and 

20 associated cable glands 67, 68. A power supply 
controller 69 is connected to the electronic control 
unit 65 via suitable cabling 70. Respective AC and DC 
key switch isolators 71 and 72 are also provided, with 
associated cabling and cable glands. The power supply 

25 controller 69 has a series of power supply status 
lamps 73 which can be viewed externally through a 
clear panel 74 in the ronovable access cover 62. 

A pair of vertically spaced laser tranannitter and 
30 receiver 81, 82 are located above and below a low 
maintenance battery arrangement 83. Power/data cables 
84 connect the battery assembly 83 and the transmitter 
81 and receiver 82 to the control unit 65 via the DC 
isolator 72, the power supply controller 69 and the 
35 interconnecting cable 70. 
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Figure 7 shows how simple pulse width coded 
amplitude and/or frequency modulated, transmitted 
laser signals combine at a receiver as a pulse frame » 
It is the repetition rate of these frames which is 
5 chosen to detect the fastest moving anticipated 
intruder by the presence or absence of one or more 
coded laser pulses. The signal from each transmitter 
12 (Figures 1 and 2}/ 81 (Figures 6A and 6B) may be a 
sequence of smaller duration pulses whose time 

10 relationship describe a data value similar to the way 
in which data is transmitted serially between 
associated computers of the system. Hence, the lasers 
may be used for data communication purposes by using 
the system as a multiplexed data channel, the absence 

15 of individual timed data elements providing the beam 
interruption information. 

Figures 8A and 8B show respective laser 
transmitter and receiver block circuit diagrams for 

20 an^litude modulated pulses, such as those shown in 
Figure 7. Provision is included in the transmitter 
circuit of Figure 8A for the control of the output 
power in order that the system can compensate for 
varying environmental conditions of operation. In 

25 this particular embodiment, the receiver circuit 
includes provision for gain control in order that the 
system can compensate for varying environmental 
conditions and to maximise the signal-to-^noise ratio. 
The combination of gain and power controls with signal 

30 level comparators forms a successive approximation, 
analogue- to-digital converter for signal level 
detection and correction. In this simplified 
arrangement, a comparator with hysteresis is used to 
provide clean signal edges for pulse width 

35 measurement. Additional provision for the control of 
power supplies an opto^isolated interfaces between 
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system nodules Is designed each that the relevant 
safety requirements can be net. 

Generally, beam interruption information is 
aammunicated to a controlling micro computer for the 
system which processes received information from 
adjacent posts 11, enunciates, if necessary, the alarm 
and, after implementing the software algorithm shown 
in flow diagram form in Figures 9A and 9B, displays 
the results in graphical form to assist the operator 
in determining the nature and/or size of the intruder, 
as described previously above. 
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CIAIMS 

1- A syetem for detecting and assessing the nature 
and position of an object passing through, and thus 
5 interrupting, one or more beams, which system 
coii^rises means arranged to generate a matrix of beams 
intersecting each other, to form a net--like pattern of 
beams, and means arranged to generate information 
relating to any beam{8) interrupted by an intruding 
10 object and to supply such information to an analyser 
arranged to determine therefrom, to a suitable 
approximation, both the nature and position of the 
object which has interrupted the beam(6) • 

15 2. A systCTi according to claim 1, which is an 
electromagnetic beam-based detection system. 

3. A system according to claim 1 or 2, wherein the 
or each beam is a light beam of a frequency invisible 

20 to the human eye. 

4. A system according to claim 1, 2 or 3, wherein 
the or each beam is a laser beam. 

25 5. A system according to claim 1, wherein the or 
each beam is an ultrasonic beam. 

6. A system according to any preceding claim, 
wherein the or each beam extends from a transmitter to 

30 a receiver thereof. 

7. A system according to any preceding claim, 
wherein the net-*like pattern generated by the or each 
beam is of a fineness or coarseness appropriate to the 

35 size of the object most likely to intersect the 
beam(s) and be detected. 
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8« A system according to any preceding claim, 
wherein the. matrix of beams is generated by a 
vertically-spaced array of alternate transmitters and 
receivers. 

5 

9. K system according to claim 8, wherein the 
transmitters and receivers are spaced alternately up 
a post located from a corresponding array of 
tranaoitters and receivers, with each transmitter 

10 arranged to direct its beam at several of the 
receivers of the corresponding array either at the 
same time or one after another. 

10. A system according to claJjn 9, wherein each 
15 transmitter is arranged to direct its beam at each of 

the receivers of the corresponding array, to form a 
fan-like set of beams, such that all sets of beams 
intersect each other to form the net-like pattern in 
which the apertures formed thereby are roughly 
20 diamond-shaped. 

11. A system according to any preceding claim, 
wherein one or more transmitters is or are arranged to 
output several beams and/or one or more receivers are 

25 arranged to receive several beams. 

12. A system according to any preceding claim, 
wherein each beam is coded, so that when a beam is not 
received by the relevant receiver, it is possible to 

30 determined exactly between which transmitter/receiver 
pair it extended. 

13. A system according to claim 12, wherein each beam 
is coded by modulating it. 

35 

14. A system according to any preceding claim, 
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wherein infoxmation about which beams are interrupted, 
is sullied to the analyser which determines 
therefrom, to a suitable appr<»djnation, the general 
nature of the beam-interrupted object. 

5 

15. A system according to any preceding claim, 
wherein the analyser c aiup rises a software system. 

16. A system according to any preceding claim, 
10 wherein the analyser is arranged to use the 

infoxmation relating to which beams are interrupted, 
to construct an area of space bounded by the 
uninterrupted beams within which an intruding object 
lies. 

15 

17. A sy8t«n according to claim 16, herein the net- 
like pattern is sufficiently fine to provide an area 
of space which approximates to a vertical section 
through the intruding object. 

20 

18* A system according to claim 16 or 17, wherein the 
analyser is arranged to carry out its analysis of the 
generated infoxmation relating to any intezxupted 
beam(s) in real time, to construct a set of side-l;^- 
25 side sections which, when conbined together, define a 
general volumetric shape of the intruding <^ject. 

19. A system according to any preceding claim, 
wherein the analyser ccmtprises hardware which is 
30 associated with each of a plurality of pairs of beam 
transmitter/receiver arrays and is located at a 
central point to which all information outputted by 
the pair is sent for processing. 

35 20. A system according to any of claims 1 to 18, 
wherein the analyser oon^rises hcutdware which is 



- 19 - 

associated with each of a plurality of palra of beam 
tranflinltter/recelver arrays and wherein at least the 
hardware for Identifying interrupted beams is located 
remote from a central control point, the information 
5 outpntted from the Interrupted beam Identification 
hardware being transmissible to the central control 
point. 

21. A system according to any preceding claim, 
10 wherein the analyser is arranged to determine vertical 

sections of interrupted beams of the net-like pattern 
of beams using an algorithm. 

22. A system for detecting and assessing the nature 
15 and position of an object passing through one or more 

beaas, substantially as hereinbefore described with 
reference to the accoapanylng drawings. 

20 



25 



30 



35 



Pbtenls Act 1977 

Examiner's report to the Comptroller under Section 17 
i (The Search report) — ^ " 


Applicaticm number 
GB 9411621.7 


Relevant Technical Fteids 

0) UK a (Ed.M) GIA (AEN, AMQM) H4D (DLPD, DLPE, 

DLPX, DPBA, DPBX, DRPA) 

Qi) Int a (Ed.5) G08B 13/183, 13/184, 13/186 GOIV 9/04 

GOIB 11/02, 11/28 

Databases (see below) 

(0 UK Patent Office collections of GB, EP, WO and US patent 
spedfications. 

Co) ONLINE : WPI 


Seardi Examiner 
H J EDWARDS 


Date of completion of Search 
8 SEPTEMBER 1994 


Documents considered relevant 
following a search in respect of 
Claims > 
1T021 


CktBgaries of doontnenti 



Xs Z)aouiiient indiiating lade of novelty (V of inventive P: 

Y: Doomuntindinlingiackof inventive step if combined widi 

one or mote other documents of Uie same category. B; 

A: Doeunmit indicaUng teduiological background and/or stale 

of UiearL A: 



Document piddiahed on or after Hw dedated priori^ dale 
but before d» filing date of the present apidieatian. 

Patent document published on or afier, bat widi priority date 
earlier than, fbt filing date of the present apfdlcation. 

Menrtierof the same patentftmiiy: corresponding document. 



Category 



Identity of document and relevant passages 



Relevant to 
claim(s) 



X 
X 

X 
X 

X 

X 



wo 88/00745 Al (GATE) - page 4 lines 18 to 33 
WO 87/04259 Al 



US 5243183 
US 4555633 

US 4267443 

US 3825916 



(DATA INSTRUMENTS) - page 5 line 12 to page 7 
lines 

(BARRON) - colinnn 2 lines 3 to 14 
(BJORKELUND) - whole document 

(CARROLL) - column 15 line 9 - column 16 Une 36; 
Figure 8 

(STEELE) - Figure 1 



1-4, 6, 7. 
12-15,17 

1-3. 6, 7, 
14, 15, 17 

1-3 

1-3, 6-11, 
14-18 

1, 2, 6, 7 



1-4, 6, 8, 
14, 15 



PatabagtKTfae XJK. FeienI Office datalmse comprises dasnfled coHedioiis of GB, EP, WO and US paient qKoTicaUans as otulinedpedodkil^ la llw OIQdal JooriwI 
(Puenls}. The oo^iiie databases eonsideied Ibr search are also listed periodioeliy is the Offidal Jooroal (Patenls). 



T12 - 11246 



Page 1 of 1 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the appUcant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

la^IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 



l2l LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: ] 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




SKEWED/SLANTED IMAGES 



□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 



□ GRAY SCALE DOCUMENTS 



